Species composition, distribution patterns and endemism are outlined for the dung beetles in the ecoregions of the western slopes of the moist South Western Ghats, South India. Among the 142 dung beetle species known, 35 are endemic to the Western Ghats; 29 are endemic to the moist South Western Ghats; 25 are regionally endemic to the South Western Ghats montane rain forests ecoregion; and one each to the Malabar Coast moist deciduous forest ecoregion and the South Western Ghats moist deciduous forests ecoregion. Five species, including the 3 flightless species, are local endemics to the upper montane tropical montane cloud forests. The montane rain forests ecoregion has the highest number of endemics in the moist south Western Ghats and the moist deciduous forests ecoregion and Malabar Coast moist deciduous forest ecoregion have the lowest levels of endemism. Of the 137 dung beetle species known prior to the deforestation and habitat modification of the region, only 87 have been collected recently.
Introduction
The Western Ghats is a global hotspot of biodiversity in the southwest of the Indian subcontinent and is well known for the high endemism and species richness (Myers 2003) . This area is divided into drier dipterocarp dominated North Western Ghats ecoregion and Cullenia forest dominated South Western Ghats ecoregion with Wyanad as the transition area (Rodgers & Panwar 1988 , Wikramanayake et al. 2002 . The South Western Ghats montane ecoregion, especially its moist western slopes, is considered as a region with the highest regional endemism and faunal diversity in the entire Western Ghats (Wikramanayake et al. 2002) . A search for data on the biogeographic distribution patterns, endemism and flightless montane dung beetles in the South Western Ghats and in the adjoining Malabar Coast moist deciduous forest ecoregion revealed the high occurrence of dung beetles (Arrow 1931 , Balthasar 1963 prior to extensive deforestation from 1970 -1980 (Nair 1991 . However, the use of inprecise locality names dating to the British administration makes it difficult to determine endemism using earlier publication such as Arrow (1931) , Paulian (1945) , Balthasar (1963 Balthasar ( , 1974 and Cambefort (1985) . There are no data on the extent of species loss between 1970 and 1980 in the Western Ghats or on the current status of Scarabaeinae in the region. Hence it was considered useful to publish an updated checklist of the dung beetles in the moist South Western Ghats, following the classification system of Löbl and Smetana (2006) . In addition, details are given of the distribution patterns, endemism, and probable species loss based on recent collection efforts across the ecoregion (Sabu & Vinod 2005; Anu 2006; Sabu et al. 2006 Sabu et al. , 2007 Vinod 2009; Sabu 2011; Latha et al. 2011) .
Study region
The study region consists of the windward moist western slopes of the south Western Ghats and the adjoining southern part of the Malabar Coast lying between the South Western Ghats and the Arabian Sea (Fig. 1) . Wikra-manayake et al. (2002) refer to this region as the moist western slopes of the South Western Ghats, divisible into South Western Ghats moist deciduous forests ecoregion (MDF) and South Western Ghats montane rain forests ecoregion (MEF). The Malabar Coast is referred as Malabar Coast moist deciduous forest ecoregion (MCF). Isolated patches of stunted montane evergreen forests surrounded by vast montane grasslands referred to as tropical montane cloud forests (TMCF) or cloud forests (Bruijnzeel & Proctor 1995 ) and regionally as Shola forests occur in the peaks of South Western Ghats montane rain forests ecoregion. The map (Fig. 1) depicting the three ecoregions in the moist south Western Ghats is adapted from Atree (2009) . 
Taxon information
Scarabaeinae have been determined following Arrow (1931) , Paulian (1945 Paulian ( , 1980 Paulian ( , 1983 , Balthasar (1963 Balthasar ( , 1974 , Frey (1975) , Cambefort (1985) , Schoolmeesters (2005) , Löbl and Smetana (2006) and Krikken (2009) . Information on the distribution of scarab species was extracted from the studies made during 2000-2010 period (Sabu & Vinod 2005; Anu 2006; Sabu et al. 2006 Sabu et al. , 2007 Vinod 2009; Sabu 2011; Latha et al. 2011) . Records until 1980 are classed 'old collection effort' prior to the modification of Western Ghats and those of 2000-2010 'recent collection effort'. Two species, Copris keralensis collected in 1984 (Gill 1985) and Onthophagus neocolobus collected in 1982 (Scheuern 1996) are included in the old record as a matter of convenience.
All species are listed with their valid names, authority, and the year of description. Species are listed systematically by tribe, genus and subgenus. Within subgenera, species are listed alphabetically, and sequentially numbered. Species were broadly categorized as 'non endemic', 'endemic', 'regional', and 'local' based on distribution records. Species not recorded in the recent collections and are deemed extirpated are noted with an asterisk and wingless species with the symbol "#" in Table 1 . Each species is assigned an alphabetical code (in bold type) corresponding to the distribution pattern and endemism. 
Results and discussion
Species richness: 142 species are known from the moist south Western Ghats including five new species reported in 2000-2010. The failure to find 50 species previously recorded indicates that they are either extirpated or have become rare. Maximal species richness occurs in MEF (123 species) and the minimal in MCF (45 species) ( Table  2) . Distribution: Among the eight tribes recorded from South India and the Indian subcontinent, Scarabaeini has not been recorded from the moist western slopes of the South Western Ghats. Prevalence of the tribe in the drier leeward eastern slopes of the South Western Ghats and in the dry central Indian plains (Arrow 1931 , Balthasar 1963 indicates that Scarabaeini prefer drier habitats.
Species loss: Thirteen out of 30 of the species endemic to the Western Ghats and 12 out of 24 of the species endemic to the moist South Western Ghats were not found in the recent collection effort. Highest failure to record rates of endemic (11 species; 41%) and regional endemic species (10 species; 45%) were in MEF. Anoctus Sharp, Phalops Erichson, Delopleurus Erichson, Garreta Janssens, Gymnopleurus Illiger and Euoniticellus Janssens were poorly recorded prior to the modification of the Western Ghats (Arrow 1931 , Balthasar 1963 . Among these, myrmecophilous Anoctus were collected with flight interception traps (Krikken 1971 , Krikken & Huibregts 2006 . Habits of the other five genera, namely Phalops, Delopleurus, Garreta, Gymnopleurus and Euoniticellus remain unknown in this region. Therefore, these six genera not recorded in the recent collection efforts are categorized as the rarest dung beetle genera in the moist South Western Ghats and not as extirpated species, mainly because flight 
